MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBATTUHCKNNA TOCYTAPCTBEHHBIA YHUBEPCUTET»
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(uHOeKc OuCYuniuHbol)
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I'onx mabopa: 2021
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Pacnpene.ﬂeﬂne YacoB JUCHUIIMHBI ITO ceMeCTpamM
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®opma KOHTPOJIS 3auér Hroro
Buj zanaruii
Jlexun 34 34
Jlaboparopnbie
[IpakTrueckue 34 34
IIpoMexyTouHas aTTecTalusl 0,25 0,25
KonrakTHas pabora 68,25 68,25
CamocrosiTenbHas paboTa 111,75 111,75
KonTposb
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Pabouyto mporpaMmy cocTaBui:
no1eHT, k.11.H. Ky3nerosa O.A.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeil mporpaMMbl TUCIUILITHHBL:

OtcyrcTBYyeT

Penensent

(dodicHocmy, yueHoe 38anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma AUCHUIUIMHEL cocTaBieHa Ha ocHoBaHud @I'OC BO u yueOHoro miana
HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutenscTBO

Cpok aeiicTBus padoueii nporpaMmMbl JMcUMILIAHBI 10 «30» aBrycra 2025 r.

COI''TACOBAHO

PykxoBoaguTens neHTpa
LleHTp MHXKEHEPHOTO 000PYI0BAHUS

« _» 20 T. H.A. Jlyukun
(noonucs) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenannu kadenpsr
Bricmias MaTeMaTHKa U MaTeMaTUu4ecKkoe 0Opa3oBaHue

(mpotokou 3acemanust Ne 2 ot «09» centsiops 2020 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJICHUE COBPEMEHHBIM ammnapaToM MaTeMaTHUKH s
JAIbHENIIET0 UCIOJB30BaHUs B IPYTUX O0JIACTAX €CTECTBEHHOHAYYHOTO 3HAHUS W JUCIHUIUIMHAX
€CTECTBEHHOTO COJICpIKAaHMsI, MPUOOPETEHHE TEOPEeTUYECKUX 3HAHUM 10 OCHOBHBIM pa3ieiiaM
JTUCHUIUIMHBI, TOATOTOBUTh K M3YYEHHUI0O W TPUMEHEHHI0O MaTeMaTHYeCKUX METOJO0B B
po(heCCHOHANLHOM JIeATETHHOCTH, K CAMOCTOSITEIIbBHOMY HM3yYEHHUIO TEX pa3/elioB MaTEMaTUKH,
KOTOpBIE MOTYT MOTPEeOOBAaTHCS IOMOJHUTEIBHO B MPAKTUYECKON M HCCIeoBaTeNbCKOM padoTe,
dbopMUpOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO W  aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTU4YeCKOl KyJIbTyphl OakaiaBpa.

2. Mecto nucuumiaunbl B cTpykrype OITIOIT BO

JIMCUMIUTMHBI W TMPAKTHKH, HAa OCBOCHHUM KOTOPBIX OasupyeTcs JaHHas IUCIUIUIMHA:
MareMaTuka (IIKOJBHBINA Kype), anredpa (IIKOJABHBIA Kypc), reoMeTpus (IIKOJABHBIA Kypc), aredpa
1 Hayajia agaian3a (MIKOJIbHBIN KYPC).

JIMCIUTITMHBI U TIPAKTHKH, I KOTOPBIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak

npeamectpyroiiee: "Boiciias Mmatemaruka 2", "Briciias maremaruka 3", "®duszuka", "Mexanuka".

3. IlnanupyemMble pe3yJbTaThl 00yUeHHs

dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(koA 1 HAMMEHOBaHUE)

HNuaukaropsl
JOCTHKEHUA
KOMIeTeHImii
(KOJl 1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1. Cnocoben
pemiaTth 3a1a4n
npodeCcCuOHATBHON
JesITeIbHOCTH Ha OCHOBE
WCTIOJIH30BaHUS
TEOPETUYECKUX U
MPAaKTUYECKUX OCHOB
€CTECCTBCHHbBIX U
TEXHUYECKHUX HAYK, a
TaK)Ke MaTeMaTHIECKOTO
amrmapara

OIIK-1.6 Pemnrenne
WHKEHEPHBIX 337124 C
IIOMOIIBI0 MATEMATHYECKOTO
amnmnapara BeKTOpPHOH
anreOphl, aHATUTHYECKOM
TCOMETPUHU U
MaTeMaTUYEeCKOTO aHaJIn3a

3HaTh: OCHOBHBIE IIOHATUS TUHEHHON
Y BEKTOPHOH anreOpsl,
AHAIMTHYECKON TeOMETPHHU, METOIbI
MaTEeMaTHYECKOT0 aHAJIN3a U
MOJICTTHPOBAHUsI, HEOOXOUMBIE IS
uACHTUUKAINH, HOPMYITHUPOBAHUS
U peneHns npodhecCnoHANTBHBIX
3a71a4 MPOMBIIIIJICHHOTO U
I'PaKTAHCKOTO CTPOUTENHCTBA

YMeTh: BBISBIISITh
€CTECTBEHHOHAYYHYIO CYIIHOCTh
TEXHUYECKHUX U TEXHOJIOTUIECKUX
po6sieM U TpoeCcCHOHATTBHBIX
3a/1a4, MPUBJICKATH JUISl UX PEUICHUS
COOTBETCTBYIOIIMA MaTEMATHYECKUM
anmapaT IPOMBIIUICHHOTO U
IPaXIaHCKOTO CTPOUTENIHCTBA

Bnaners: HaBbIKAMM UCITOIb30BAHUS
OCHOBHBIX 3aKOHOB M METOJIOB
BBICILIEHl MaTEeMaTHKH,
MaTeMaTHUYeCKOTO MOJICTUPOBAHUS
TUTSL UASHTH(UKAIINY,
(hopMyTUpPOBaHUS U PEIICHUS
npodeccHoHANBHBIX 331a9
MIPOMBIIIIICHHOTO M TPAXKIaHCKOTO
CTPOUTENLCTBA




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1.7 Pemenue
YPaBHEHUH, ONTMCHIBAKOLIUX
OCHOBHBIC (pH3UUECKHE
MPOILIECCHI, C IPUMEHEHUEM
METOJIOB JUHENHON
anreOpsl 1
MaTeMaTHYeCKOro aHaJIn3a

3HaTh: OCHOBHBIC ypaBHEHUS,
OIHMCHIBAIOIINE OCHOBHBIE
(hbU3UYECKHe TTPOIIECCHI, C
IIPUMEHEHUEM METOJ0B JIMHEHHOU
anreOpsl 1 MaTEMaTUYECKOTO
aHaJIM3a, He0OXOUMBIE IS
uaeHTuduKanuu, GopMyIupOBaHUS
U perieHus mpodecCuOHATHHBIX
3aJ1a4 MPOMBIIIJIEHHOTO U
IPaXTaHCKOTO CTPOUTEIHCTBA

YMeTh: IPUMEHSTH METOIBI
JUHEWHOW anreOpsl U
MaTeMaTHIeCKOT0 aHaIN3a IIPH
pelIeHNH YPaBHEHH, OMTUCHIBAIOIINX
OCHOBHBIE (PH3MUYECKHE TTPOIECCHI

BJIa,Z[GTBI HaBbIKaMH HCIIOJIB30BAaHUS
3JIEMEHTOB JINTHEHHOU anreOphl U
MaTeMaTUYeCKoro aHajiusa npu
pElIeHNH ypaBHEHUH, OMUCHIBAIOIINX
OCHOBHBIE (DU3UYECKHE MPOLIECCHI

OIIK-1.8 O6paboTka
pacyeTHBIX U
OKCIICPUMCHTAJIbHBIX
JAHHBIX BEPOSITHOCTHO-
CTaTUCTUYCCKUMHU
METOIaMU

3HaTh: OCHOBHBIE CIIOCOOBI
UHTEPHpPETAUU TOTYIEHHBIX
pe3yabTaTOB; OCHOBHEIC
MaTeMaTHYeCKUEe MOAEIH MPUHSITUS
pEIlIeHHIT; MATEeMAaTUIECKUE METOIbI U
npreMbl 00pabOTKH KOJIMYECTBEHHOM
uHpopmarun

VYMetb: 00pabaTbIBaTh U
MHTEPIIPETUPOBATH TTOJTyYCHHBIC
PE3YIbTATHI C UCIIOJIL30BAHUEM
BEPOSITHOCTHO-CTATUCTHYECKUX
METOJI0B

BJ'IaI[eTBZ MaTeMaTU4YCCKHUMU U
KOJINMYCCTBCHHBIMU METOJaMH
PEIICHNA THITIOBBIX 3a1a4

OIIK-1.9 Pemenue
HUHXEHEPHO-
TE€OMETPHUUYECKUX 3a7a4
rpaguIecKuMu criocodamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

YMeTh: IPUMEHSATh METO/IbI PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a/1a4
rpaduyecKuMu cnocodbamu

BnaneTs: HaBBIKAMH UCTIOJB30BAHHS
rpadUyECcCKuX CIIOCOOOB PEIICHUS
WH)XCHEPHO-TEOMETPUIECKUX 3a]1a4




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4eOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayins 1. Jlek 1 Marpuiisl. [lelicTBUs Hag HUIMU 1 2 -
JInHeinas
anredpa
Monayins 1. Cp Marpuisl. Onpenenurenn. CUCTEMBI 1 28 -
JIunelinas JMHEWHBIN anreOpandeckux ypaBHEHUH
Monyis 1. IIp 1 Cnosxenue, BBIYMTaHHUE, TIPOU3BEICHUE 1 2 -
JInnelinas MaTpHIL
anreOpa
Mopyns 1. Jlek 2 Onpenenurenu u ux cporicrea. OdpaTHas 1 2 -
JInnelinas Marpuiia
anreOpa
Mopyns 1. IIp 2 Brrunciienue onpenenurenei. 1 2 -
JInnelinas Haxosxnenne oOpaTHO MaTpHIIBI
anreOpa
Mopyns 1. Jlek 3 Pemenue cucrem TMHEHHBIX YpaBHEHHM 1 2 -
JIuneitnas Merogamu Kpamepa, ['aycca u cpeacrsamu
asreOpa MaTPUYHOTO UCUUCIICHUS
Monayinsb 1. Ip 3 Pemenue cucrem TMHEWHBIX YpaBHEHUI 1 2 -
JInHeinas
anredpa
Mopyns 1. Jlex 4 HccnenoBanue cuctem JIMHEWHBIX 1 2 -
JIuneitnas ypaBHeHul. Teopema Kponekepa-Kanemim
anreOpa
Monyns 1. Ip 4 Kontponbras padota 1 mo teme 1 2 25 - Kontponbnas padota 1
JIunelinas "Jluneitnas anredpa” 1o TeMe "JIuneitnas
anredpa anreopa"




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 2. Jlek 5 Bexkrtops! u aeiicTBus Hax HUMU. basuc. 1 2 -
BexTopHas CkansgpHOe, BEKTOPHOE, CMELIaHHOE
anrebpa IIPOU3BEJICHNE BEKTOPOB
Monyisb 2 Cp OcCHOBHbBIE TIOHSTHS BEKTOPHOM anreOphl. 1 28 -
BektopHast basuc. Ilepexon ot ogHOTO 6a3mca K
anreOpa npyromy. CkasipHOE, BEKTOPHOE,
CMEIIaHHOE MPOU3BEACHUS BEKTOPOB
Mopyns 2 IIp 5 Pemenue 3apau no reme "OCHOBHbBIE 1 2 -
BektopHast MOHSTUS BEKTOPHOU anreopsl. bazuc"
anreOpa
Monyisb 2 Jlek 6 CkansipHO€E ITPOU3BEIEHNE BEKTOPOB B 1 2 -
BekTopHas JIEKapTOBOM M NMPOU3BOJILHOM 0Oa3ruce
anreOpa
Monayins 2 IIp 6 Pemenue 3aga4 Ha CKaJIIpHOE 1 2 -
BekropHas [IPOU3BEAECHUE
anredpa
Monyisb 2 Jlex 7 BekropHoe nmpousBeieHue BEKTOPOB B 1 2 -
BekTopHas JIEKapTOBOM M NMPOU3BOJILHOM 0Oa3ruce
anreOpa
Monayins 2 IIp 7 Pemenue 3aga4 Ha BEKTOpPHOE 1 2 -
BekropHas [IPOU3BEAECHUE
anredpa
Monayins 2 Jlek 8 CwmenanHoOe MPOU3BECHUE BEKTOPOB. 1 2 -
BekropHas BeIpaxxeHue cMeaHHOro Ipou3BeICHUs
anredpa yepe3 KOOPAWHATHI COMHOKUTENIEH
Monyisb 2 IIp 8 KonrponsHas padora 2 o Teme 1 2 25 - KonTtponbnas padora 2
BektopHast "Bekropnas anreopa" 1o Teme "BekTopHas

anreOpa

asreopa”




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monayns 3 Jlek 9 [TonsTe 06 ypaBHEHUU JTUHUHU Ha 1 2 -
AHaMTAYECKast IJIOCKOCTH. Y pPaBHEHHUS IPSIMOM HA
FEOMETPUS 10cKoCTH. [IITOCKOCTE B MPOCTpPaHCTBE.
Monyis 3 Cp IIpsmas Ha nockoctu. [lmockocts n 1 27,75 -
AHanUTHYECKas npsiMasi B mpocTpaHcTBe. KpuBbie BTOporo
reoOMEeTpuUs nopsiaka. IloBepxHocTy BTOpOro nopsjaka
Monayns 3 IIp 9 [Ipsimasi Ha MIIOCKOCTH U B TPOCTPAHCTBE. 1 2 -
AHaMTAYECKast [ImockocTh B IpOCTpaHCTBE
FEOMETPUS
Monayns 3 Jlek 10 Kpusbie BTOporo nopsiaka. Syiuic. 1 2 -
AHaTUTHYECKAS lNunep6ona. [Tapabomna.
FEOMETPUS
Monayns 3 ITp 10 [TocTpoeHue KpuBBIX BTOPOTO MOPsIKA 1 2 -
AHaMTAYECKast
FEOMETPUS
Monayns 3 Jlek 11 [ToBepxHOCTH BTOPOro MOPSIAKA. 1 2 -
AHaMTAYECKast unuHapuyeckue mOBEpXHOCTH.
FEOMETPUS KoHnueckne noBepXHOCTH U OBEPXHOCTH
BpalieHus
Monyis 3 Ip 11 KpuBbie BToporo nopsjaka, ux 1 2 -
AHanUTHYECKas KaHOHWYECKHuE ypaBHeHus. [IpuBenenue
reoOMeTpuUs yYpaBHEHUsI KPUBOM BTOPOTO MOPsIKA K
Monayns 3 Jlek 12 Kpusbie BTOporo nopsiaka B moJsipHOM 1 2 -
AHaMTAYECKast CUCTEME KOOPJUHAT.
FEOMETPUS
Monyis 3 IIp 12 KonrtponsHas padora 3 o Teme 1 2 25 - Kontponbnas padora 3
AHanUTHYECKas "AHanuTuyeckas reomerpus’” 1o TeMe "AHaIUuTH4YeCcKast

TEOMETPUS

reomeTpus”




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyins 4 Jlek 13 Oynkuus. [lousTe, OCHOBHBIE 1 2 -
Brenenue B XapaKTEPUCTUKH, CIIOCOOBI 3a/1aHUS.
MaTeMaTUYeCKUI OcCHOBHBIE 2JIEMEHTapHbIE QYHKIIUH.
QHAIIN3
Monyins 4 Cp DneMeHTapHbIe PYHKIIMU U UX CBOMCTBA. 1 28 -
Bsenenue B IIpenen nocnenoBarensHocTU. [Ipenen
MaTeMaTHYeCKUI dbyakuun. HenpepsIBHOCTD PyHKITHH.
aAHaJIN3
Monyis 4 IIp 13 OcHOBHBIE 3JIeMEHTapHbIC (QYHKIHH, UX 1 2 -
Beenenue B rpaduku. OOpaTHas U CIOXKHas QYHKIIHH.
MaTeMaTUYECKUI
QHaAIN3
Monyis 4 Jlex 14 ITpenen ¢pynkuuu. beckoneuno mManelie u 1 2 -
BeenecHue B OeckoHeYHO OoJbIMe (PYHKITNH, CBS3h
MaTEMaTUYeCKUI Mexay HuMH. [IepBblil 3amedaTenbHbII
QHaAIN3 npesen.
Monyins 4 IIp 14 Buapl Heonpenen€HHOCTEN B CTOCOOBI UX 1 2 -
Bsenenue B YCTpaHEHHUS
MaTeMaTHYeCKUI
QHAIIN3
Monyins 4 Jlek 15 BTopoii 3aMeuaTenbHbli npeaed. 1 2 -
Brenenue B DKBUBaJICHTHBIE OECKOHEYHO MallbIe.
MaTeMaTHYeCKUI
QHAJIN3
Mopyns 4 IIp 15 Brrunciienue npeaenos ¢ MOMOLIBIO 1 2 -
Benenue B 3aMeyaTeNbHbIX MPEJIEoB.
MaTeMaTUYECKUI

aHaJIn3




DopMBbI TEKYLLET0

Monayab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJIA
y4yeOHoit . Cemectp |O0bem, 4.| Bbanabl | UHTEpakTHB, 4.
(pasznen) paGoTHI (y4eOHoii paboThI) (HauMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyins 4 Jlek 16 HemnpepsiBHOCTD PyHKITHH. 1 2 -
Beenenue B
MaTeMaTHYeCKUI
AHAJTU3
Monyins 4 IIp 16 UccnenoBanue hyHKIMM HA 1 2 -
Brenenue B HEIMPEPHIBHOCTH
MaTeMaTHYeCKUI
QHAJTU3
Monyis 4 Jex 17 Hrorosoe nosropeHue 1 2 -
BBenenue B
MaTeMaTUYECKUI
AHAJIN3
Monyis 4 IIp 17 KonrtponsHas padora 4 o Teme 1 2 25 - KonTtponshas pabdora 4
BBenenue B "BBeneHue B MaTeMaTHYECKUN aHaIN3" o TeMme ""BBenenue B
MaTeMaTUYECKU I MaTreMaThu4ecKuil aHanus"
AHAJIU3

Tect Hrorosoe tectupoBanue uyepes LT 1 2 100 - TectupoBanue

ITA [TpomexxyTounas arrectamus (3a4€T Mo 1 0,25 -

HAKOIUTEIbHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacuera UTOTrOBOIo HaJia
(Cymma GaysioB 1o BceM y4eOHBIM MEPOIIPHUATHUSM, IPETYCMOTPEHHBIM B Kypce + pe3ysbTaThl HTOIOBOTO TECTUPOBAHUS), pa3iesiéHHas Ha 2.




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

B nucuunune "Briciias maTemaTtuka 1" HCHONb3yIOTCS:

TEXHOJIOTHSI MOAYJILHOTO U OJIOYHO-MOIYJIBHOTO 00y4YeHUs (ComepKanne y4eOHOTo MaTepuaa
HKECTKO CTPYKTYPUPOBAHO B LIEJISAX €70 MAKCUMAIBHOT'O YCBOCHHSI, COITPOBOXKIAETCS 0053aTeIbHBIMH
0JIOKaMH yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTHSl pPa3BUBAIONIETO OOyueHUs (TPOBEACHHUE JIEKIMA, MPAKTUYCCKUX 3aHSITHH,
KOHTPOJIBHBIX paloT, 3a4éTa);

TEXHOJIOTUS TU(PEPEeHIIMPOBAHHOTO 00yUeHH (TPEAIaraloTcs 3aJaHus Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH (MPUMEHEHHUE YYEOHBIX DJICKTPOHHBIX
W3JIaHUK, pecypcoB ceTu VIHTepHET, OCYIIECTBICHUE TECTOBOTO KOHTPOJISI 3HAHUN YYAIIUXCS).

6. MeTtonuyeckue yKa3aHUs M0 OCBOECHUIO TUCIUILIHHBI

OCHOBY TEOpETHYECKOro OOYy4YeHHS! CTYJEHTOB COCTABIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MpernoaaBaTellb U3JiaraeT OCHOBHBIC, HAN0O0JIee CIIOKHBIC TIOHATHS TEMBI, a TAK)KE CBSI3aHHBIC C HEl
TEOPETUYECKHE U MPaKTUYECKUE MPOOJIEMBbl, 1aéT peKOMEHAANH Uil MPAKTHUYECKOro 3aHATUS U
YKa3aHUS JUISI BBITIOJTHEHUS] CAMOCTOSITETIbHOU PabOTHI.

B xone neKuMOHHBIX 3aHATHI OoO0ydarolmeMmycsi HeOOXOAMMO BECTH KOHCIIEKTHPOBAHHE
yuyeOHOTrO MaTepuana, oOpamias BHUMaHHE Ha (HOPMYITHPOBKHM, PACKPBIBAIOLIUE COJCpKAHHUE
n3ydaeMou nucuuIuiHbl "Beiciras matemaTtuka 1". YKenareabHO OCTaBIATh B PaOOYMX KOHCIIEKTaX
MoJIsi, Ha KOTOPBHIX JeNaTh MOMETKH, MOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WM HHBIX
TEOPETUYECKUX TOJIOKECHHIA.

CaMocTtosiTenpbHasi paboTa CTYIEHTOB SIBIISIETCS BA)XKHBIM BHJIOM Y4€OHOUW JESTEILHOCTH.
CamocTtosaTenbHass paboTa BBINONHIETCS BO BHEAYTUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIMYECKOM PYKOBOJCTBE MPEIO/IaBaTeNsl, HO 0€3 ero HEMOCPEJACTBEHHOTO YYaCTHsI.

B mpouecce camocTosTensHOM paboThl CTYJEHT MPUOOpETaeT HaBBIKM CAMOOPIraHMU3AINH,
CaMOKOHTPOJISl, CAMOYTIPABIICHUSI U CTAHOBUTCSI aKTUBHBIM CAMOCTOSITEIbHBIM CYOBEKTOM yueOHOU
NEeSITeIbHOCTH.

B xope moAroToBKM K MPAaKTUUECKUM 3aHSTHUSM CIIEIYET U3YYUTh KOHCHEKTHI JICKUIUU, U
PEKOMEHI0BaHHYIO JINTEPATYPY, YUECTh PEKOMEHIallM1 IPEToaaBaTers.

Ha npakTudeckux 3aHATHSAX CTYIEHTHI PEIIAIOT 3a/1a4u MOJ PyKOBOJICTBOM IIPEMOaBaTEIIsI.
[TpakTHueckue 3aHATHSA TMOCBAIIEHBl H3YUYEHUIO Hanbosee BaKHBIX U CIOXKHBIX TeM y4deOHOMU
JUCLUILTMHBI U CITY)KAT JJIs1 3aKPETUICHUSI U3YYEHHOTO MaTepHania.

BaxkHpIM KpHUTEpUEM YCBOEHUSI TEOPUU SIBISETCS YMEHHE pelllaTh 3aJlay Ha MPOMIeHHbIH
matepuan. Ilpu pemieHUM 3amad HYKHO OOOCHOBATh KaXKABIA OJTall pEHICHUS, WCXOAS U3
TEOPETUUECKUX MOJOKEHUI n3ydaeMoro kypca. Eciu cTyeHT BUANT HECKOJIBKO ITyTeH peleHus, To
OH JIOJDKCH CPaBHUTHh WX M BHIOpATh CaMblil pallMOHATIbHBINA. Perienne 3a1ad U mpuMepoB ClIeayeT
u3Jarath MoApoOHO, BBIYUCIIEHUS paclojiaratb B CTPOTOM TMOpPSAKE, OTIENSs BCIOMOTaTeiIbHbIE
BBIUMCJICHHSI OT OCHOBHBIX. [[0Ty4eHHBIN OTBET CIEAYET MPOBEPITH CIIOCOOAMHU, BRITCKAIONTUMU U3
CyllecTBa JaHHOW 3amaud. PemieHue 3agad ompenen€HHOro THUIMA HYXHO MPOJOKATh 0
nproOpeTeHNus TBEPBIX HABBIKOB B PEIICHUU.

1o 3aBepIIeHNIO U3YUEHUSI MOAYJISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PabOoTYy C LIEBIO
MPOBEPKU U OIICHKU 3HAHUW M YMEHUU CTYJIEHTOB. 3aJlaHUsl KOHTPOJIHHOU PabOThI JOKHBI OBITH
BBITNIOJIHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 0OOCHOBAHHE PEILIEHHUS U OTBET 0053aTEIbHBI B KAXKIOM
3ananud. [lpyu BBHIMOJTHEHHH KOHTPOJBHBIX pPAaOOT HE JOMYCKAeTCs HMCIOIb30BaHWE MOOMIBHBIX
YCTPOMCTB M TraJI’)KETOB.

[Ipy noAroToBKE K HMTOTOBOMY TECTUPOBAHUIO CTYJIEHT JOJHKEH MOBTOPHO HW3Y4YUTh
KOHCIEKTHI JIEKIUIl 1 PEKOMEHJOBAHHYIO OCHOBHYIO U JOMOJIHUTENbHYIO JINTEPATYpPY, IPOCMOTPETH
pelIeHusT OCHOBHBIX 3a/lay, PELIEHHBIX CAMOCTOSATEIbHO M Ha MPAKTUYECKUX 3aHATHUSX, a TaKKe
COCTaBUTbH MMCHMEHHBIE OTBETHI Ha BCE BOIPOCHI, BHIHECEHHBIE Ha 3aUET.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
1 OIK-1 KOHTEOJILHaf{ pabora 1 n(')' TeMe
Jluneiinas anre6pa
1 OIK-1 KOHT'I')OJ'IBHaSI pabora 2 n(i TeMe
Bekrophas anrebpa
KonTponbhas pabota 3 o teme
1 OIIK-1 D P ;
AHanuTH4ecKasi FEOMETPUs
KoHnTtponbHast pabota 4 o Teme
1 OIIK-1 " . "
BBenenue B MaTeMaTHUeCKU aHAIH3
1 OIIK-1 Bomnpocs! k 3auéty NeNe 1-43
1 OIIK-1 Hrorosoe Tectuposanue yepes LT

7.2. TunoBble 3aJaHUS1 MM HHbIEe MaTepPHAJIbl, HEO0OX0AMMBIE VISl TEKYLIero KOHTPOJIs

7.2.1. KouTpoJabnHas padora 1 no teme "JInHelinag ajareopa'

(naumenosanue OYeHoUHo20 cpedcmea)

TunoBble npuMepbI 3aJaHUI

BapuanTt 1
1 21 2 10
1. Haiitn npousBenenue Matpuy AB u BA,ecm A={3 4 0|;B=|-3 0 1
0 2 1 1 20
1 0 2 -3
2. BpluucauTe onpeaenuTeb vzl
5 2 3
6 0 3

3. Pemuth cucremy metogoM Kpamepa
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- Xo+2X3=-8
4. Pelith CHCTEMY CPEICTBAMHI MATPHUYHOTO HCUHMCIICHUSL:
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- Xo+2X3=-8
5. Pemuts cucremy meronoM 'aycca
2X1 — X2 —6X3=-1
X1—-2X,-4X3=5
Xi- X2 +2X3=-8

Bapuant 2




4 2 6 0 3 8
1. Haiitn npousBenenue Mmatpuy AB u BA,ecm A=|0 1 2[;B=|2 1 7
5 7 3 1 35

2. BeluucauTh onpeaeanTelb

2
9
3

— N 3 o
W N W N

1
5
1
0 2

3. Pemuth cucremy metogom Kpamepa
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
4. Peuth cucTeMy cpeACTBaMH MaTPUYHOTO UCUHCIICHHUS:
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X +X3=0
5. Pemuth cucremy metogom ['aycca
2X1—-2Xo+X3=6
X: +6X2+3X3=3
2X1+3 X +X3=0

Bapuanr 3

W

1. Haiitu npousBenenne matpuil AB u BA, ecniu A=

B~ O N
N =
O W W
w
I
N 3 =
— O W
—_
—_

o

2. BeluucauTh onpeaeanTellb

3
9
3

N D N
(O N S
W o0 = N

1

3. Pemuth cucremy metogom Kpamepa
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X; +3 X2 -3X3=3

4. PemuTh cHCTEMY CPEICTBAMH MaTPUYHOTO UCUUCIICHUS:
2X1-3X2+3X3=3
6 X1 +9X,-2X3=-4
10 X5 +3 Xp -3X3=3

5. Pemuts cucremy meronoM I'aycca
2X1-3Xo+3X5=3
6 X1 +9X,-2X5=-4
10 X5 +3 X, -3X53=3

Bapuant 4
5
1. Haiitn npousBenenue Matpuny AB u BA, ecniu A=| 2
1

W = W



2. BeruuciauTh onpeaeauTenb

N O N

4
1
7
1

W = N

5
3
8
0 2
3. Pemmuth cucremy metogoM Kpamepa
4X1 -3 X0 +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
4. Pemith CHCTEMY CPEICTBAMH MATPHYHOTO HCUHMCIICHUSL:
4X1 -3 Xo +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1
5. Pemuts cucremy meronoM I'aycca
4X1 -3 X0 +X3=7
X1-2X2-2X3=3
3X1-Xp 2X3=-1

KpaTkoe onucanue u perjiaMeHT BbIINOJIHEHUS
KonrponbHast pabora 1 BBINONHSETCS CTyJEHTaMH Ha MPAKTUYECKOM 3aHATHH 4, Ha
BBITNIOJIHEHHE Pa0OThl OTBOAUTCS 2 4aca. [Ipu BBIOJIHEHUN KOHTPOJIbHOU pabOThl CTYEHTHI MOT'YT
MOJIb30BAaThCs OYMaKHBIMH HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIOPABOYHBIMH MaTepHaaMH, YYeOHUKAMH, Y4EOHO-METOAMYECKUMHU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kputepun onenkn:
KoHTposibHast paboTa COAEPKUT 5 3ajaHui, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJlIOB.
5 GaIyIoOB BBICTABISIETCS CTY/IEHTY, €CJIH 3a/IaHUE BBIMOJHEHO B TIOJTHOM 00BEME;
4 Gasna BBICTABISIETCS CTYJICHTY, €CJIM 33/IaHKUE BBIMOJHEHO B 00BEME oT 80 % U BbIIIIE;
3 Gasuia BBICTaBIIACTCS CTYEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00BbEMe oT 60 % 10 79 %
2 Gaia BBICTABISIETCS CTY/ACHTY, €CIIH 3aJlaHKe BhIOJHEHO B 00b&Me oT 40 % 10 59 %
1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
(0 6amIOB BBICTABIIACTCS CTYJEHTY, €CIIU 3aJIaHHE BBITTOJIHEHO B 00bEMe MeHee 19 %.

7.2.2. KouTpoJsabLHas padora 2 no treme ''BexropHas ajreopa'

(Haumenosanue OYeHOUHO20 cpedcmea)

TunoBble NpuMepsbI 3aJaHUI
Bapuanr 1.

1. Pa3jioxuTh FeOMETPUYECKH M AHAJUTUYECKH BEKTOP C IO BEKTOpaM aw b, ecmn a=1i- VE
b=i+3 J: c=21+3 .
2. Tlams: Bextopsl 2={2, 3, 4}; b={-1, 5, 5}. Haittn: 1) (2, b); 2) ‘2

— N _ —0 _
3)(2a+b, b);4) p,(a+b);5) a -opra.

77{=3; (m, Z)=%.

3. JlaHbl BEKTOPBI 2= 2;7+;1; ?7= 3 E-2;1, rIe ‘a=2;

;3)(a, b);4) Op;(a+b).

4. HaiiTu muioma/ip napauieaorpaMMa, IOCTPOEHHOTO Ha BEKTOpax

Haitru: 1) (2, b); 2) ‘Z




a= m2m; b3 2, e [l =5 (m -2
5. Jlansl KOOpAMHATEI BepunH nupaMuael AjA, AsAy,  A1(4,0,0); A, (-2, 1, 2); As(1, 3,
2); A4 (3,2,7). Tpebyercs cpeacTBaMu BEKTOPHOH aJreOpbl HAWTH:

— yron Mexnay peopamu Aj A, 1 AjAy;

— momanb rpand Aj Ay A g

— 00BbeM MUpaMUIBIL.

Bapuanr 2.
1. Pa3noxuTh reOMETPUUECKH U aHATUTUYECKM BEKTOp 4 Mo BekTopaM b u ¢, ecnm a=31-

__/'; b=21+2 __/'; c=1+3 J.
2. Jlanni Bextopsr 2=1{2, -1, 0%: b={-1, 1, 2}. Haiiru: 1) (2, bY; 2) ‘Z

b

3)(2a-b, a);4) mp,(a+b); 5) 2 - opra.

— N =

3. JlaHbl BEKTOPBI a= 2;)-&; E=3;)+221, rae ‘,_0{=H=1; (p,q )=§.

- — — A - —
Haitru: 1) (2, b); 2) ‘a :3)(a , b); 4) mp;(a+b).
4. HaiiTu muioma/ip napauieaorpaMMa, IOCTPOEHHOT0 Ha BEKTOpax

_ . _ _ . — = N _ T
a=3m-n; b=2m+n,rne M=H=3; (m, n )=g-

5. Jlanbl KOOpAMHATEI BEPUIMH mupaMuiel A| A, A3A,  A(1,-1,0); A, (4,5,-2); A3(-1, 3,

0); A4 (6, 1, 5). Tpebyercs cpencTBaMu BEKTOPHOM anreOpbl HAWTH:
— yrox Mexnay peopamu Aj A, n AjAy;
— momanb rpaHd Aj Ay Ag;

— 00BeM MUpaMU/IbI.

Bapuanr 3.
1. Pa3noskuTh reoMeTpuuecku U anaautudecku Bektop C 1o BekTopam 4 u b, ecin a=21;

b=i-2]; ¢ =2i+3].
.3) (a+b, a-b); 4)

2.J1aHbI BEKTOPBI 2={2, -2,-2}; B={-2, 3, -6}. Haiitu: 1) (2, Z)); 2) ‘E

Hp[;(}rz); 5) EO-OpTB.
Z{ 2 (EAZ) 2
=45 s )= 7
3

3. JlaHbl BEKTOPBI a= ;1-2;1; b= 3E+;1, rie ‘3:3;

Haiiru: 1) (a, b); 2) ‘Z ;3)(a+b, a-b); 4) mpy(a+b);

4. Haiitu muiomaib napajijaeaorpaMma, HOCTPOCHHOTO Ha BEKTOpax

77‘=2; (m, 11)=§ T

22 E-Z;I; 7)2 3;1+;1, rIe ‘2#23;



5. lanbl KOOPAMHATHI BEPIIUH mUpaMuisl A| A, A3 A, . A (L, 3, 5);

A5(0,2,0); A5(5,7,9); Ay (0,4, 8). Tpebyerca cpencTBaMu BEKTOPHOM alreOpbl HAWTH:
— yrox Mexnay peopamu Aj A, nAjAy;
— mromans rpand Aj Ay A g

— IPOCKIUIO BEKTOpa 4 1% Ha 4 144

— 00BeM MUpaMU/IBI.

Bapuanr 4.

1. Pa3noxuTh reOMETPUYECKH U aHATUTUUYECKU BEKTOP C 1o BEKTOpam au i), ecmu a=4 }';
b=-27+3 J; c=41+2 J.

2. Jlanst BekTopsi a={2, -3, 1}; b=1{-2, 6, 3}. Haitru: 1) (a, b); 2) ‘E

b

3)(a+b,2a-b; 4) op;(a+b);5) b°- oprb.

77{=1; (m, B)=§

3. JlaHbI BEKTOPBI 22 3%-5?}; 7)2 2E+;1, rmue sz;

Haiiri: 1) (2, b); 2) ‘Z :3)(a+b,2a-b); 4) 1p;(a+b);

4. Haiitu muiomaip napajiieaorpaMma, HOCTPOCHHOTO Ha BEKTOpax

1_7{=1;(;1, ﬂ)Z%

22 3%-5;2; 7)2 2E+;2, rIe ‘24:2;

5. Jlanbl KOOpAMHATEI BEpIIMH nupamuabl A|A, A3A, A((3,-5,2); A, (4,5,1); A3(-3,0,
-4); A4 (-4, 5, -6). TpeOyerca cpecTBaMK BEKTOPHOM areOphl HAWTH:
-yron Mexny peopamu A{A, H AjAy;
—uIomanb rpand AjA, A g

TIPOCKIIUIO BCKTOPpa A 14:, Ha 4 144

-00beM TUPaAMUJIBI.

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrponbHast paGora 2 BBINOJHIETCS CTYyJCHTAMH Ha TPAKTUYECKOM 3aHATHUH 8§, Ha
BBITNIOJIHEHHE Pa0OThI OTBOAUTCS 2 4aca. [Ipu BBITOJIHEHUN KOHTPOJIBHOU pabOThl CTYJEHTHI MOT'YT
MOJIb30BAaThCsl OYMaKHBIMH HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CIPABOYHBIMH MaTepHaIaMH, Y4eOHUKAMH, Y4EOHO-METOAMYECKUMU IOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETaMHU.

Kpurepun onenkmu:

KoHTposibHast paboTa COAEPKUT 5 3ajaHni, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIOB.

5 6ayIOB BBICTABISIETCS CTY/IEHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;

4 Gaina BBICTABISIETCS CTYJICHTY, €CJIM 3a/IaHKUE BBHIMOJHEHO B 00BEME oT 80 % U BbIIIIE;

3 Gasuia BBICTABIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBINOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Gaia BBICTABISIETCS CTY/ACHTY, €CIIH 3aJJaHKe BhIIOJHEHO B 00bEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTYACHTY, €CIIH 3a/laHue BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GasyuTOB BBICTABIISIECTCS CTYACHTY, €CJIU 3aJ]JaHNE BBITIOJIHEHO B 00bEMe MeHee 19 %.



7.2.3. KouTpoJjabLHas padora 3 no reme "Anagqurnuyeckas reomerpus'’
(HauMeHO8aHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsbI 3a1aHUH

Bapuanr 1.
x=2 y-2 z+1
-1 -1

1.Haiitu yron Mexay npsiMoi Y IUIOCKOCTBIO

x+2y+3z-14=0.

2.JlaHBI KOOpAWHATHI CepeIMH CTOPOH TpeyroiabHuka Mi(-3,5), M2(2,2), M3(1,-4). Hartucatp
ypaBHEHUE CTOPOHBI, MPOXOSIIEH yepe3 T. M.

3.IlocTpouTth KpUBYIO

9x2-18x+4y*-16y-11=0.

4.ITocTpoUTh MOBEPXHOCTH:

a)4y*—z=0;

0)y?—z2=4x%

5. Haiitu nentp u paguyc chepsl U TOCTPOUTH €.
x?+y? +7% - 3x +5y -4z = 0.

Bapuanr 2.

x—1_y+l_ z-1
0o -1

1. HaliTu To4Ky nepeceueHus npsiMoin U IUIOCKOCTH

3x-2y—-4z-8=0

2. Jlanbl 2 cMmexHBIE BepimuHbl mpsiMoyrosibHuKa A(-3, 7) u B(5,1) Hamucats ypaBHEHHE
CTOPOH, MPOXOSIINX Yepe3 BEPIINHY A.

3. IToctpouts kpuByro 9x>-18x — 4y*+16y-43=0.

4. ITocTpOUTh MOBEPXHOCTH:

a)x—2z>=9y% 0)x*+4x+y=0.

5. Haiitu nenTp u panuyc chepsl U TOCTPOUTH €.
x4y 420 —x+3y+2=0

Bapuanr 3.

1. CocTaBuTh YpaBHEHHE IIJIOCKOCTH, MMPOXOAIICH uepe3 Touky M(2,-2,-3) neprneHauKyaspHO

x-1_ y+0,5 z+15

apsIMON
P -1 0 2

2. Jansl Bepmabl Tpeyroasauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHeHHE

MEAMAHBbI, IPOBEIECHHOM uepe3 BEpUIMHY A.



3. Iloctpoutsh KpuBYyIO X* - 2X — 6y + 13=0.
4. IlocTpouTh NOBEPXHOCTH:
a)9z22+y+2=0;
0) x> + 3=y> +2z7%

5. Haiitu neHTp u paauyc chepsl 1 OCTPOUTH e€.
x4y 4z —x+y+1=0

Bapuanr 4.

x=2_y+2_z-1 X—y+z+8=0
-4 3 1 2x+y—-2z+5=0"

1. TlapannenbHbI 1K TpsIMbIE

2. CocCTaBHUTh YpaBHEHHE BBICOTHI, ONYIIEHHOM 13 BeplinHbl A B TpeyrojibHuke ABC, ecnu
A(7,1),
B(-5, -4), C(-9, -1).
3. TlocTpouTh KpUBYIO
x?-2x +y*-4y+ 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x*+4=2%;
0)3-x>+y>+4z2=0.

5. Haiitu neHTp u paauyc chepsl 1 OCTPOUTH e€.
x2+y? +7% - 2x+3y - z+2 = 0.

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS
KontponbHas pabota 3 BBINOJHSAETCS CTYJAEHTAMH HAa TPAKTHYECKOM 3aHATHU 12, Ha
BBITOJIHEHHE PaOOThl OTBOAMUTCA 2 yaca. [Ipy BBHITOTHEHUH KOHTPOJIBHOM pabOThl CTYEHTH MOTYT
M0JIb30BAThCA OyMa)KHBIMM HOCHUTENIMU HMHGOpManuu (KOHCHEKTaMH JIEKIMM M MPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUalaMu, Y4YeOHHKaMH, Yy4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpenieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaKeTaMu.

Kpurepum oueHku:

KonTtponbHast pabota conepkut 5 3aJaHuid, KaXX10€ 3aJaH1e OLIEHUBAETCS B 5 OaIOB.

5 6auI0B BBICTABIISAETCS CTYJCHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B IIOJIHOM 00BEME;

4 GaJa BBICTABIISIETCS CTY/ICHTY, €CIU 3a/IaHUE BBITIOJTHEHO B 00bEMe oT 80 % u BbIIIE;

3 Gasia BBICTABISIETCS CTYIEHTY, €CIIH 3a/laHue BBIMOJIHEHO B 00bEMe oT 60 % 110 79 %

2 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBIOIHEHO B 00BEMe oT 40 % 110 59 %

1 Gasn BeICTaBIsETCS CTYACHTY, €CIIH 33JaHK€ BBIIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIISICTCS CTYACHTY, €CIIM 3aJ]aHHE BBIIIOJHEHO B 00béMe MeHee 19 %.

7.2.4. KouTpoJjabLHas padora 4 no reme ""Beenenne B MaTreMaTnyeckuid anajans'
(HauMeHOBaHUe OYEHOYHO20 CPedCmaa)

Tunossle npuMepsbI 3a1aHUM



Bapuant 1
1. [Toctpouts rpadux GyHKIMHU Y = x|x - 1|
2. Iloctpouts KpuBYy10 » =1+ cos2¢

1
3. iccnenoBarh Ha HEMPEPBHIBHOCTH GyHKIMIO y = 2!
CcOS X —cos2x

4. Boruncnute npenen lim -
=0 xsin2x

. 3X _ 2 Sx+2
5. Beraucnure npenen lim
xoo\ 3x +1

Bapuanr 2
1. TlocTpouTs rpaduk GpyHKIAM ¥ = X~ + |x|

2. IlocTpouts KpuByIO 7 =1+ cos2¢

1
3. UccrenoBath Ha HEMPEPBIBHOCTH GyHKIUIO Y = 2 **°

. COSX—cos3x
4. Beruucnure npenen lim——m  ——

=0 1—cosS5x

4x+1)""
5. Beraucnure npenen lim
x| 4x —1

Bapuanr 3
1. IToctpouts rpaduk pyHKIUN Y = x|x| +1

2. IlocTtpouts KpuByto » =1—sin2¢
2

3. Viccrenosarh Ha HEMPEPBHIBHOCT GyHKIUIO ) =€ **3

) sin3x
4. Beruucnute nipenen lim

=0 [x+9 -3

Sx 2 2x+3
5. Beraucnure npenen lim( j

x| Sx—1

Bapuant 4

]
x2
2. IlocTpouts KpUBYIO » = 2 + 5in2¢

1. IToctpouts rpaduk GyHKIUH ) =

2
2
3. Uccnenosarh Ha HEMPEPHIBHOCTh QyHKIHIO Y = 3% *3

} sin7x
4. Beruucnure npeaen lim———

=07 —\[x+49

6x+3)"
5. Beraucnure npenen lim( j

xoo\ 6x —1

Kpartkoe onucanue u persJiaMeHT BbINOJTHEHHS
KonrponbHast pabora 4 BBINOJHSETCS CTYACHTAMH Ha MPAKTUYECKOM 3aHATHH 17, Ha
BBINOJIHEHHE pPabOThl OTBOAUTCA 2 yaca. [Ipy BBIOJHEHUH KOHTPOJIBHOW pabOThl CTYJE€HTHI MOTYT



NOJIb30BAaThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATUH, CHOPABOYHBIMH MaTepHaTaMH, Y4eOHUKAMH, Y4EOHO-METOAMYECKUMU ITOCOOHSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETaMHU.

Kpurepun onenkmu:

KoHTpoisibHast paboTa COAEPKUT 5 3ajaHui, KaXK0€ 3aJaHNE OLICHUBAETCS B 5 0aJIIOB.

5 GaIyIoOB BBICTABISIETCS CTY/ICHTY, €CJIH 3a/IaHUE BBIMIOJHEHO B TIOJTHOM 00BEME;

4 Gasna BBICTABISIETCS CTY/ICHTY, €CJIM 3a/IaHKUE BBHIMOJHEHO B 00BEME oT 80 % U BhIIIIE;

3 Gasuia BBICTaBIIACTCS CTYJEHTY, €CIIM 3aJaHHe BBIMOIHEHO B 00BbEMe oT 60 % 10 79 %

2 Oayta BBICTABIISIETCS CTYAEHTY, €CITU 3aJlaHne BBITTOTHEHO B 00bEMe oT 40 % 110 59 %

1 Gasn BeICTABIISIETCS CTYAICHTY, €CIIM 3a/laHUe BBITIOJIHEHO B 00BEMe oT 20 % 110 39 %
0 GasuTIOB BBICTABIISCTCS CTYACHTY, €CJIU 3aJ]JaHHE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TecTHpOBaAHME

(naumenosanue oYeHoUHo20 cpedcmea)

TunoBble NpuMepbI 3aJaHUI

Mopyasb 1. JInneiinas anredpa

1 5
1. Beruncaute onpenenurens .
-6 10
OrTBer:
3 4
2. BeruucnuTh onpenenuTens 5 6
7 1
OrTBer:
1 0 2 -3
4 2 1 3
3. BeunciIuTh OnpeaeuTeNnb
5 2 3
6 0 3 7
OTBeT:
1 3 0 1
4. Haiinure cymmy mMatpunt 4, _| o _q| Mp—|_1 3
3 5 6
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
c=|-1 4 P=[-1 -1 T=|-1 2 M=|-1 2 K=[-1 2
3 -1 6 5 9 9 _3 1 9

1
5. Jana matpuua 4 =12
5

N N S}

1
2 |. Torna matpuma C = A— A" pasHa...
1

| I | 2 | 3 | 4 |




-

00 —4 1 0 0 00 0 0 0 4
00 =2 01 0 00 0 00 2
4 2 0 001 0 0 0 4 2 0
1 0 1
6. [ana matpuna 4=|0 2 0|. Torga maTpuna A? umeer BUI. ..
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 1 0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 01 1 9 0 1 00
2 31 1 2
7. Janel matpuubl A = L4 1) = , C= 5 9] Torma cyiiecTByeT NpOU3BEICHUE
MaTpHuil...
1 2 3 4
C-4-B B-4-C C-B-A4 A-C-B

8. Panr maTpuiia paBeH euHUIIBL. Toraa MaTpuiia MOXET UMETh BH/I..

1 2 3 4
1 2 4 1 2 3
1 0 01
2 4 0 1 4 5 6 1 0
1 2 7 8 9
3x+1 2
9. Panr marpunel 4 = | paBeH JIBYM, €CJIM 3HaY€HUE X HE PaBHO...
X
2 3
-1 0 -2 1
1 3 -2 3
00 0 O
10. Haitnure panr MaTpHIlbl
A p Ul A={0 2 4 -1
00 3 5
00 0 1
Otser:
2cosx 1 .
11 . Jlns marpuisr 4 = 0 ) HE CYIIEeCTBYET OOpaTHOM, €CJIM X PABHO ...
sin x

2

4

=

3
T
3

6




12. Jlns MaTpuiibl A CylecTByeT oOpaTHasi, €Clii OHa paBHa ...

1 2 3 4
1 2 1 12 2 12 1 17 3
31 0 011 7 5 3 3 8 9
1 3 0 1 00 2 4 2 2 3 6
(12 . (3 o a
13. Ecm A= 3 1) A= 4|» TO PellIeHHE MATPMHOTO yPaBHEHMS A* O =A4 wumeer
BHUI ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EnuHcTBEHHOE penieHne UMEeT OHOPOIHAS CUCTEMA JTUHEHHBIX YPAaBHCHUH ...
1 2 3 4

Jx+3y+z=0

1-3y+z=0,
2x+2y+4z=0,

Jx+3y+6z=0

3Jx—y+3z=0

x-3y+2z=0,
2x+5y+4z=0,

1-3v+z=0,
2x+2v+4z=0,

x-3y+9z=0,
2x+2v—-62z=0,

3x+3y+62=0

15. Haitm Xt)yY+Z ecnum  X,y,zSBISIOTCS  PELIEHUSMU  CHUCTEMBl  ypaBHEHMI
6x+5y—-2z=-4
3x+4y+2z=1
3x-9y =11
Ortger:
Mopayab 2. BekTropHas ajaredpa
1.Kakoe BbIpakeHHe 0003HAYACTCS CKATISIPHOE MPOU3BEICHIE BEKTOPOB?
1 2 3 4 5
(@) axb e @d (@.b)
2. Haifyure Bektop 4b—d+2¢ ,ecmu a=(2, 4,3), b=(1,-1,2), ¢ =(0, 1, -1).
1 2 3 4
(6’ 2’ 3) (_252’5) (25'673) (2’253)

3. Haiitu nimuHy BekTopa 32(3,0,4).

OrtBerT:

4. JlaHbI BEKTOPBI 3={2, -2,2}; Z={3, 0, -4}. Haiitu npq(2+3),
b

| 1 | 2 | 3 | 4




0 B 25

1. Haiitu momans Tpeyronpauka ABC ¢ Bepmmnamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4

53 J15 3 2,53

Q|

6. YCcTaHOBUTH, KOMIUTAHAPHBI JIM BEKTOpa 2, 7), Z‘, ecn a=47-2 }'+4 7(;
—37-4 j+Tk; c=1+2 J3 k.

OrtBer:

7. Kaxoii BekTOp siBisieTcsd cymMMon BeKTopoB AB n AP?

1 2 4
BP ca PB AC

—

8. BeIpazuth uepe3 eMUHUYHBIC BEKTOPBl [ U j BEKTOP AB , eciu A(1,2), B(0,-3).

OrtBerT:

- - - s
9. Haiitu BeKTOpHOE TpOM3Be/icHNE BeKTOpoB a =21i— j+3k, b=i—-j.

1 2 3 4 5

> o o > o o

_3i-3j=3k | —4i-3j=3k | —=3i-3j+3k | —3i-3j+k | —4i-3j+k

10. B nmapamienorpamme ABCD: K u M — cepeaunsl ctopon BC u CD, A?( = Z, A7\4 = Z

—

Bripasuth Bektop AD uyepe3 a u b .

1 2 3 4
AD=2p+2a AD=2b+24 Ap=2p_2a ap=2p_2,
3773 3 3773

11. Jlanb! Tpu mocnenoBaTenbHbie BepiInHbl mapamienorpamma A(1;-2;3), B(3;2;1), C(6:4;4).
Haiitu ero uerBepryto Bepmuny D.

1 2 3 4 5
D(4;0;6) D(9;6;5) D(@3;2;3) D(-1;2;-3) D(1;-2;3)

12. Tlpu Kakux 3HayeHusX « u L Bektopul a=-2i+3j+ak wun b=Li-6j+2k

KOJIJTMHEAPHBI?



1

2

a=0, =1

a=1, =2

a=-3, =3

a=2, p=+4

a=-1, f=4

13. Beruuciutp 2 ix(k—Sj).

OrtBerT:

14. Haiiti cMemannoe npoussenenue sexropos d = (2,-1,2), b =(3,0,7), C =(1,2,-3)

OrtBerT:

15. Ilnomans TpeyroibHUKA BRIYUCIISETCS 0 (hopMyIie. . .

1

2

3

S=a b

Szhxﬂ

S:i|a><b|
2

4
=a

S xb

Monayasb 3. AHATMTHYECKAsI TeOMeTPUs
IIpakTu4eckuni Tecr:

1. Paccrostaue mexay npsiMbiMu 3x —4y—10=0 u 6x—-8y +5=0 paBHo ...

1

2

3

4

2,5

5

0,25

1,5

2. Touku 4(3;2) u Af(— 1,'6) SIBJISIFOTCSL KOHIIAMU OJTHOTO M3 TMaMETPOB OKpyx)HOCTU. Toraa

YPaBHEHHE OKPYKHOCTH UMEET BU] ...

1

2

3

4

2

2_g

(x—1) +(y-4)

(x=2) +(y-8)" =10

(x+1) +(y+4)" =8

(x=1)" +(y—4)* =32

3. OGmiee ypaBHEHHE TUIOCKOCTH, MPOXOMAIICH Yepe3 TOUKY I (— 3;4;—2) U OTCEKaroIIen

PAaBHBLIC OTPC3KU HA KOOPAUHATHBIX OCAX, UMECT BU] ...

1

2

3

4

YI+yv+z+1=0

Ix—4y+2z=0

Ix—4v+2z+1=0

¥+v+z-1=0

3 -5
4. Touka mepecevyeHus MPSIMOn g = % =z 0 U wiockocth x+2y—3z+1=0 umeer
KOODP/IMHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1:5) (2:1:5)

5. OnpenenuTh BH MOBEPXHOCTH: y° =6z ...

OrtBer:




2 2 2

b% z

6. Omnpenenurs BUI MOBEPXHOCTU, — — +—+—=1...
pea A P 16 49 4

OrtBerT:

7. Ans npsimoit MiM» Hanucath obiee ypaBHeHue, eciu Mi(-2;5), Ma(6;-2) ...

OrtBer:

8. B A MoM M; naiitu ypaBHenue cpeaneit nunun EF, napamiensaoit MM
ecit My (1;1), Mi(4;6), Mo(-5;-1).

OrtBer:

9. VpaBHeHME IUIOCKOCTH,  MPOXOJAMIEH 4Yepe3 TOukuM | 1(— 1;2;0),i 2(2;3;1) ,

I ,(3,~1,4) umeer Bug ...

1 2 3 4
Tx—8y—13z+23=0| Tx—-2y-5z-3=0 | Tx+8y—-13z-9=0| T7x—-8y-13z=0

10. VpaBHeHHE NPAMOM, NMPOXOAAIIEH Yepe3 TOuKy [/ 0(2;—3;—5) MEPIIEHAUKYIAPHO K

IJI0CKOCTH 6x —3y —5z+ 2 =0 umeer Bux ...

1 2 3 4

x-2 y+3 =z+t5 x-6 y+3 z+5 x+2 y-3 z-5 x+2 y-3 z-5

6 -3 -5 2 -3 -5 6 -3 -5 6 3 5

2 2 .
11. Munmas nosnyocs runepGomsr ¥ — 10X =4y" —11=0 napyy

1 2 3 4
36 6 9

x—y+2z-10=0
12. Hanpapisiromuii BEKTOp IpsiMOr HWMEET BUJI ...
3x+2y—-z4+6=0

1 2 3 4
(-3:7;5) (3:-2:-2) (1,-12) (3;-7:-1)

13. YpaBHEHHE IeOMETPHYECKOIO MECTa TOYEK, PABHOYJAJIECHHBIX OT JIBYX HaHHBIX TOYEK
A(-1,2) u A(3;4) mmeer Bux ...

2 3
2x+v-5=0 X¥+v-5=0 2x+v+5=0 X4y

et
+ |~
L
Il
=

2 _
14. Bepuna napa6ossr ¥ —2¥ 2V —13=0 pyeer koopaunars ...

1 2 3 4

(,-7) (1:7) (-17) (-1-7)




15. VYpaBHEeHUE TMJIOCKOCTH, NPOXOIAIIEH dYEpe3 TOUKYy (0;0;2) MEPIEHAUKYISPHO

miockocTsiM X—y—z=0 u x—2y =0 umeer Bux ...

1 2 3 4
2x+yv+z-2=0 |x—y—z4+2=0|x-2y-—z-2=0|2x—-y—-2z+2=0

Monyans 4. BBeieHue B MaTeMaTHYECKHH aHAJIU3
1. Kakast u3 hyHKIMHA SIBISICTCS HEYSTHOU, €CITH. ..

1 2 3 4 5
%) = fx) S0 =40 | fix) =- flx) (%) #f(x) T2 10)#
= ftx)

2. WcenenoBarh Ha YETHOCTD MJIM HEYETHOCTh QYHKIMIO y = X - sin” x —3/x ...

Ortser:

3. Haiitu nepuon pyukiuu f(x) =3 cos% —sinbx ...

1 2 3 4
107 n 107> z 10
3 3 6 3

4. Kakoii U3 HI>KEeTepeunCIeHHBIX MTPEIEIOB CBOAUTCS K IEPBOMY 3aMeUaTeIbHOMY MpEAeIy:

1 2 3 4

1

. " . arcsinx 1 Y
ol = i o] | T e e | 102] e
X

X=X X=X n—0 X—>0

. 3X _ 2 Sx+2
5. Beraucnure npenen lim

e\ 3x+1
1 2 3 4
e,s eS 5 -5
3x? —4x+1

6. Berunciiute ipeaen  [im

ot 3-427x

O|h| w
8

2
0 2
3




. X +2x7 -3x
7. Beruucnure npenen lim————
loxT =3x+2

1 2 3 4
-4 4 o0 -00
2
8. Brruucnure npeaen lim(x“—x)2
xomo 2x° +1
1 2 3 4
0 l l o0
2 4
2 X
9. Beruucnure nipenen  [im E
1 2 3 4
0 % l 0
3 4
. COSX—cCOS2Xx
10. Beraucnure npeaen lim ————
-0 xsin2x
OrTBer:
1
[ aresin® x |
11. Beraucaure npenen llm(—j
0\ xtg9x
OrTBer:
2
12. Beruucnure npeaen lim M
546+ x —1
OrTBer:
2x-3
13. Beruucnure npenen [im 3x+2
noo\ 4x+1
1 2 3 4
0 o 1 ez
e 2
x—leciu—-1<x<2
14. Haiinure Touku paspbiBa GyHKmn f(x)=
2—x,eciu2 <x<5
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




x—

15. HaiiTi Touku pa3psiBa QyHKIHH y=4 * g OIIPEACIIUTD UX TUII

1. Touek pa3psiBa HET
. x=0- Touka pa3pbIBa IEPBOro poja
. x=0- TOuKa pa3pbiBa BTOPOIo pojia

. Xx=1- Touka pa3psIBa IEPBOro poja

[V, T U US B S ]

. X=1- TouKa pa3pbiBa BTOPOTO poja

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS
HroroBoe TectupoBanue mno aucumiuinHe "Beiciias marematuka 1" BbICTaBIsieTCS B
pacniucanuu Ha 17 Hexmene W nmpoxoauTt 4epe3 LleHTp TecTupoBaHWs B KOMIBIOTEPHOM Kiacce
obmiero gocryma. Ha Tect otBonutcs 1 yac. [1pu BRIMOTHEHUH TECTA CTYAICHTH MOTYT TOJIb30BATHCS
TOJIBKO KaJIbKYJIATOpPaMH, MPH STOM HE JOIMYCKAeTCs MCIOIb30BaHHE KaKUX-THOO CHpPaBOYHBIX
MaTepuaaoB, KOHCIIEKTOB JIGKIIHHA U TPAKTHYECKUX 3aHATUI, MOOMIILHBIX YCTPOUCTB, TaJ[’KETOB.

Kpurepun onenkmu:

Tect comepxkut 10 3amanuii, Kaxaoe 3agaHue omneHuBaeTcs B 10 6amos.
10 GanoB BBICTABIISIETCS CTYACHTY 32 IPAaBUIIBHBIN OTBET Ha 3a/laHue,

(0 6amI0B BBICTABIIACTCS CTYJEHTY, €CJIM OTBET Ha 3aJlaHWE HETIPABUIILHBIH.



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

JUCIUIITHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 1

Bomnpocsl k 3a4éTy

UucnoBass wmarpuma. JleWCTBUS Hajq MarTpulaMu (CIOXKEHHE, YMHOXEHHE Ha 4YHCIO,
YMHO>XEHUE CTPOKM Ha CTOOel], YMHOXKEHUE MaTpHIlbl HAa MaTpHUIly, TPAHCIOHUPOBAHUE) Y|
YCJIOBHSI MX BBIITOJIHEHMSI.

Onpenenurenb MaTpull 2-0ro U 3-ero nopsakoB. OnpeaenuTeNnb MaTPUIbl N-0ro MOpsaKa.
CBOliCTBa ONpEAEIUTENEH.

Matpwuiia oOpaTHast K 3aJTaHHOU. Y CJIOBUS CYIIECTBOBAHMS, CIIOCOO OTHICKAHMS

MuHop Matputibl. ba3uCHBI MUHOP MaTpPHIIBI, CIOCOO €r0 OTHICKAHMS.

PaHr MaTpuIIbl ¥ c11ocob €ro onpeaeseHusl.

(@) =W [\

Cucrtema JTMHEWHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU. MaTpudHas (GopMa 3aliuCU CHUCTEMBI.
[IpuMep. YciioBHEe COBMECTHOCTH CUCTEMBI JIMHEMHBIX YPABHEHU

Uto Ha3bIBAIOT PEHICHUEM CUCTEMbI JUHEUHBIX YPaBHEHUH N HEM3BECTHBIMU. Kakue cuctempl
Ha3LIBAIOT COBMECTHBLIMU M HecOoBMecTHRIMHU. Kak wHaiiTu peIICHUC CHUCTCMbI C TTOMOIIBIO]
MaTpUILIb 00paTHOM K MaTPUIE CUCTEMBI.

VYcnoBrue CymecTBOBaHUSA €IWHCTBEHHOIO PEHICHWS CHUCTEMBl JIMHEHHBIX ypaBHEHUM.
Dopmynsl Kpamepa 11t oteickanus permenust. [Ipumep.

OnHopoaHasi cucTeMa JUMHEHHBIX YypaBHeHuid. I[Ipumep. Kakoe pemieHne HaszbIBaeTcs
TpUBHAIBHBIM. 1Ipy KaKOM yCIIOBUM OJHOPOAHASI CUCTEMA UMEET HETPUBUAJILHBIC PELICHUS

10

AJITOPUTM OTBICKAHUS PEIICHUS] TPOU3BOJIBHOW CUCTEMBI TMHEUHBIX ypaBHEHUMN. bazucHbie U
CBOOOTHBIC HEM3BECTHBIC.

11

Bekropsl. KomrmHeapHOCTh, KOMIIIIAHAPHOCTH BEKTOPOB.

12

Jlunelinble onepanyy HaJl BEKTOPAMU: CIOKEHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Ulunelinas KoMOMHAIINST BEKTOPOB.

13

JluneitHasg 3aBUCUMOCTh BEKTOpOB. CBsi3b MEXAY KOJUIMHEAPHOCTHIO U JIMHEUHOW]
3aBUCHMOCTBIO JIBYX BEKTOPOB, MEXKIy KOMIUIAHAPHOCTBIO U JIMHEWHOU 3aBUCUMOCTBIO TPEX
BEKTOPOB. JIMHEHHAsI 3aBUCHMOCTh YE€ThIPEX BEKTOPOB.

14

Bazuc, pasznoxkenue BekTOpa MO 0a3ucCy, KOOPAMHATHI BEKTOpAa B 3aJaHHOM Oa3uce.
OpTOHOPMHUPOBaHHBIN 0a3uc. JIMHEWHbBIE onepaluy HaJl BEKTOPAMU B KOOPAMHATHOM (opme.

15

JlekapToBa CHCTeMa KOOpJIMHAT HA IJIOCKOCTH U B MpocTpaHcTBe. KoOpauHATBI TOYKH U
BEKTOpa B ICKAPTOBON CHCTEME KOOPJIWHAT.

16

[Ipoexuust BekTOpa Ha OCh U €€ cBoMcTBa. CBSI3b KOOPAMHAT BEKTOPA U €ro MPOEKINil Ha OcH|
ITEKapTOBOM NMPSIMOYTOJILHOM CUCTEMBI KOOPAWHAT.

17

CxansgpHoe Mpou3BeICHHE BEKTOPOB U €r0 CBOMCTBA. BhIpaskeHNE CKAISIPHOTO MTPOU3BEICHUS]]
uepe3 KOOPAUHATHI BEKTOPOB. BripajkeHre JAJIMHBI BEKTOpA U yIila MEXIy BEKTOpaMHU Yepe3
KOOpJMHATHI BEKTOPOB.

18

BekropHoe npou3BeieHre BEKTOPOB U €ro CBOWCTBA. BripaxkeHrne BEKTOPHOIO MPOU3BEICHMUS]
uepe3 KoopIMHaThl BEKTOpOB. Mcronp30BaHne BEKTOPHOTO MPOU3BEICHUS.

19

CMelmiaHHOE TIPOM3BEICHHE BEKTOPOB U €ro TIE€OMETPUYECKHM CMbIcH. BrlpaxeHue
CMEIIaHHOTO TPOU3BENEHUs Yepe3 KOOpAMHATHI BeKTOpoB. C(CBOHCTBa CMENIAHHOIO
npousBeneHus. Mcnonab30BaHue CMEIIaHHOTO IPOU3BEACHMUSL.

20

BripaxkeHue ycinoBUid KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIIJIAHAPHOCTH BEKTOPOB

21

[Tonatne 00 ypaBHEHMM JIMHUM Ha IUIOCKOCTH, YPAaBHEHUHU IOBEPXHOCTU M JIMHUM B
pOCTpaHCTBE. Y PaBHEHUE OKPYKHOCTH. Y paBHEHHE C(EpBhI.




n/n

Bonpocsl k 3auéry

22

BriBos1 00111€T0 YpaBHEHHS! MIIOCKOCTH.

23

Paznuunbie (OpMBI 3alMCH ypaBHEHHS IIOCKOCTH: 0OIIee; MpOXOIsIe yepe3 3aJaHHYyIO
TOYKY TEPICHIMKYISIPHO 3aJaHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHoe. Kakyio
MH(OPMAIIKIO O IIIOCKOCTH HECYT KO3 PHUIIMEHTHI 3TUX YpaBHEHHH

24

PaccTossane OT TOUKH J0 IINIOCKOCTH.

25

Yroa Mexay II0CKOCTIMU. Y CJIOBHE NMapalljIeIbHOCTH U MEPIEeHIUKYISIPHOCTH MJIOCKOCTEH.

26

YpaBHEeHMs NPSIMON B IPOCTPAHCTBE: KAHOHUUYECKUE; TapaMETPUUECKUE; POXOASILEN Uepes3
Be 3a1anHble Touku. Kakyto nadopmanmio o npssMoil HecyT K03 OUIMEHTHI 3TUX ypaBHEHUH.

27

Yrois Mexay NpsMbIMU B IIPOCTPAHCTBE. Y CJIOBUE MAPAJUIEIBHOCTU U IEPIEHIUKYIISIPHOCTH
[IPSIMBIX.

28

Yrosm mMexay npsMOW U IUIOCKOCTBIO. YCIIOBUE MAPAJUIEIBHOCTU U IIEPIEHIUKYIISIPHOCTH
MPSIMOM M TJIOCKOCTH.

29

YpaBHEeHHE TIPSIMOM Ha TUIOCKOCTH: OOIIEe; ¢ YTIIOBBIM KOA(DPHUITMEHTOM: TTPOXOISIICH Yepes
BalaHHYI0 TOYKY; IPOXOJAIICH Yepe3 JABe 3aaHHble Touku. Kakyro mHpOpMAaIuio o mpsMoif]
HeCcyT KO3 UIIMEHTHI TUX YPaBHEHUH.

30

VYron Mexay npsMbIMU Ha TUIOCKOCTU. Y CJIOBHE MAPAUIENbHOCTH M MEPIEeHIUKYISIPHOCTH
MPSIMBIX.

31

JluHuM BTOpPOTO MOpsiKa Ha miockocTH. OOmiee ypaBHEHHE, OCHOBHBIE THIBI JMHUN U HX|
KAHOHMYECKUE YPABHEHMS.

32

Onnunc, runepbona, napabona. KanoHnyeckre ypaBHeHHs, XapaKTEePUCTUKH, CBOMCTBA

33

[ToBepxHocT BTOpOro mnopsiika. OCHOBHBIE THUIBI MOBEPXHOCTEH M HMX KAHOHUYECKHE
ypaBHEHUS.

34

HccnenoBanue GopMbl MOBEPXHOCTH BTOPOTO MOPSAKA METOJOM CEUCHHUI.

35

Yro Takoe ¢pynknus. [Ipumep. CriocoOwl 3amanus pyHkiuu. O6macte onpenenacHus GyHKIIUH.
Crnoxnas pysakuus. [Tpumep.

36

OcHoBHBbIE 2JIeMeHTapHble PYHKIMH U uX rpaduxu. DnementapHas ¢pyakuus. [pumep

37

IIpenen pynkuuu. beckoneuno Manple 1 6eCKOHEYHO OoblINe (YHKIMH, CBSI3b MEXKTY HUMHY|

38

CBoiicTBa 6€CKOHEUYHO MaNIbIX (DYHKIIUH.

39

CgoiicTa nipenenoB GyHKIHN. 3aMedaTeIbHbIC TTPECIIbI.

40

HenpepsiBHOCTh QyHKIIMHU B Touke. CBOMCTBA (D)YHKIMNA, HETPEPHIBHBIX B TOUKE.

41

Teopema 0 HEMPEPHIBHOCTH 3JIEMEHTAPHON (YHKIIMH U €€ UCTIOJIB30BaHUE MIPU BBIUMCICHUN
[1pEJIETIOB.

42

CBoiicTBa ()yHKIMI, HETIPEPBIBHBIX Ha 3aMKHYTOM HHTEpBAJIE.

43

Touku pa3ppiBa PYHKIIMU U UX KIacCHPUKAIIHS.

7.3.2. Kputepuu ¥ HOPMbI OLIEHKH

Cemectp

dopma
NpoBeIeHUs1
MPOMEKYTOYHOM
arTecTaunu

Kpurtepuu u HOpMbI OLIEHKH

Crynent HaOpan 40 u 6omnee
0aJuI0B, pACCYMTAHHBIX IO
dopmyie: (Cymma 6aioB 1mo
BCEM Y4EOHBIM MEPOIPHUITHUSM,
PeIyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO

TECTUPOBaHUS), pa3esi€éHHas Ha
2.

3auér (1o
1 HAKOMUTEILHOMY «324TEHOY
pEUTHHTY)




Cemectp

dopma
NpoBeIeHUs
NMPOMEKYTOYHOM
aTTecTalnu

Kpurepun u HOpMbI OLIEHKH

«HE 3a4YTCHO»

Crynent HaOpan menee 40
0aJIoB, PACCUUTAHHBIX 110
dopmyie: (Cymma 6aioB 1mo
BCEM yUEOHBIM MEPOTPHSITHSIM,
PeyCMOTPEHHBIM B Kypce +
PE3yNbTAaThl UTOTOBOTO

TECTUPOBAHUS), pa3fesi€éHHas Ha
2.




8.1. O0s13aTesibHAA IUTEpPATYypa

8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

Ne
n/n

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4eOHUK, ydeOHOE
nocooue, yaeoHo-
MeToaHuUYecKoe nmocoomue,
NPaKTHKYM, JAp.)

T'ox m3panus

KoauuecTBo B
HAy4YHOI
ounobauorTeke /
HanmenoBanne OB5C

Iumaues B.C.

Bricmas matemaruka : yueoHuk / B.C.
Iumaues. — Mocksa : UH®PA-M, 2019.
— 479 c. — (Boicmiee oOpazoBanue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxxesckuii C.B.

Bricmias matemaTuka : yuebnuk / C.B.
PxeBckuii. - Mocksa : Uudpa-M ;
Znanium.com, 2018. - 814 c. - (Beicuiee
oOpazoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anexkTpoHHsbIi. - URL:
https://new.znanium.com/document?id=337
456

YyeOHuk

2018

OBC
“ZNANIUM.COM”

Haaumnos FO.M. ,
XKypbenko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mox pen. Xyp6enko
JL.H. , HuxonoBoii I'".A. .

Maremaruka : yue6. mocooue /

FO.M. Manunos, JI.H. Xypbenko,

I'.A. Huxonosa, H.B. Huxonosa, C.H.
Hypuesa ; nox pen. JI.H. XKyp6enko,

I'.A. HuxonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaBpuar). - TekcT : 3IEeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”

Hertspera O.M.,
Kypb6enko JL.H.,

MaremaTrKa B IprMepax M 3aj1adax : yuco.
nocobue / O.M. [lertspesa, JI.H.

YyebHoe rmocodue

2019

9bC
“ZNANIUM.COM”




Tun (y4yeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodoue, yue0Ho- HAY4YHOM
ABTOpPBI, COCTABUTEJH 3arsaaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauUYecKoe nmocooue, ouoéauorexe /
NPaKTHKYM, Ap.) HaumenoBanue 36C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpaszoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbIid. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. lonosiHMTE/ILHAS JIMTEPATYPa
Tun (yueOHuk, yuedHoe KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoOHo-
' ABTOpBI, COCTABUTEJIHN 3arsnaBue (3aroJjioBoK) MeToHIecKoe mocobHe, I'ox n3nanus ounodaunorexe /
HDPAKTHEYM, 1p.) HaumenoBanmue
IBC
1 | Ky3uenos JLA. COopHHUK 3a/1aHUI 110 BBICIIEH MaTeMaTHKe. VYuyebHoe mocobue 2015 3BC
Tumnoseie pacyeTs : yaeOHOE Tocodue / “Jlanp”
JLA. Ky3neuoB. — 13-e u3g., crep. —
Cankrt-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JICKTPOHHBIN // DNEKTPOHHO-OMOINOTEUHAS
cucreMa «Jlanby : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenust: 25.10.2019). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNIen
2 | ®dwmmnosa E.E. , CepreeBa | Marematuka: YueOHnoe nocobue / E.E. YuebHoe nmocodue 2015 9BC
J.B., Cnoboxackas U.H. ®dunurmnosa, /[.B. Cepreena, “ZNANIUM.CO
N.H.Cnobonckas - Bonorma: BUIID ®CUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anexktponHblid. - URL:




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

Ne nocooue, y4eoHO- Hay-anou
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HanmeHnoBaHme
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Bricias matemaruka. Yacts 1 : yueGHOE VYuyebHoe mocobue 2016 9bC
I'. M., MuxaneBa M. M. [u | mocobue / B. 1. benoycona, I'. M. “IPRbooks”

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii dhenepaibHbIi
yausepcuteT, ObC ACB, 2016. — 296 ¢. —
ISBN 978-5-7996-1779-0. — Texkcr :
3JIEKTPOHHBIH // DNEeKTPOHHO-ONOInOTeUHAs
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata oopamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. IOJIb30BaTENeH




8.3. Ilepeuennr mpodeccuoHAJBHBIX 0a3 JAHHBIX M MHGOPMAINHMOHHBIX CIHPABOYHBIX
cucTeM

- Web of Science [DnekTpoHHBII pecypc| : MyabTUIMCHIUIIHHAPHAS pedepaTtuBHas 6aza
nanHbIx. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — 3. pyc., aHIJIL.

- Scopus [DnekTpoHHBIA pecypc] : pedeparuBHas 6a3a manHbix. — Netherlands: Elsevier,

2004— . — PexxuM gocTyma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., aHri.

- Elibrary [OnektponHsIil pecypc] : HayuHas 3JeKTpoHHas 6ubnuoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHII.

- Springer Link [DnextpoHHbIil pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyma : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHTJI.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJJIEKIHS 3JEKTPOHHBIX KHUT H3/aTENIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctymna : sciencedirect.com. — 3arJ. ¢ s3kpaHa. —
S13. anru.

- NEICON [DnekTpoHHBIH pecypc] : 2JIeKTpOHHAs HH(DOpMAITUS : apXUB HAYIHBIX KYPHAIIOB.
— Mocksa : HOUKOH, 2002—- . — PexxuMm gocTyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —

S3. pyc., aHr.

8.4. [lepeyenb mporpaMMHOro odecrneyeHust

Ne PexkBU3UTHI JOTOBOpa
HaunmenoBanue I1O o N P
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 Windows OeccpouHas
Office Standart OeccpouHast

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00pPaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NPpaKTU4YeCcKUX U Ja0OPaATOPHBIX 3aHATHH,
MOMeIEeHHUH JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

YyeOHast ayautopust AJis1 mpoBeAeHus 3aHATUi | CTONIBI  YYCHUYECKHUE JBYXMECTHBIE U
JICKIIMOHHOTO TUIA. YueOHast ayAuTOpHs Uil | TPEXMECTHBIE (MOHOOJIOKH) ,CTOJ
MNPOBEJCHUS 3aHITHI CEMHHApPCKOTO THIA. | MPENOoIaBaTeIbCKUH, CTYyT
YyeOHass  ayauTopusi  AJs  KypCOBOIO | IMPEMOAaBaTeIbCKUN, JOCKa ayIuTOpHas
| | MPOSKTHpOBAHNS (BBIIIOJIHEHUSI  KYPCOBBIX | (MesIoBas)

pabor). YueOHast ayauTopust JUTsl TPOBEACHUS
TPYIIOBBIX u WHIBUTYaIbHBIX
KOHCYJIbTallMi. Y4eOHass ayauTopus IS
MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npoMmexxyrounoit arrectanuu (I'-440)

VYueOHast ayauropust 1uisg nposeaeHus 3austuid | Cron IIPENOIaBaTENIbCKUML., Croubl
CEMHUHAPCKOro TUMa. YueOHas ayIuTopus JUIsl | ydeHHuueckue (HauepTaTelabHbIe) , CTYJIbS,
5 | KYPCOBOro  MpPOEKTHPOBAHUSA (BBITIOJIHEHUS | JIOCKa ayIUTOpHas (MenoBast)

KYpPCOBBIX Pa00T). YueOHas aymauToOpus IJis
IIPOBEJEHUS TPYNIOBBIX U MHIUBUAYAJIbHBIX
KOHCYJIbTAMi. Y4eOHass ayauTopws IS




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB JJIsl MPOBeAeHUSA
NPaKTHYECKUX U JJa00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

IPOBEJICHUS 3aHATUI TEKYIIETO0 KOHTPOJIS U
npomexxyrouHoi arrectauu (I'-405)

[Tomerenne st CaMOCTOSITEIBHONW PaOOTHI
crynenToB (I'-401)

CTOBI yYEHUYECKHUE, CTYIIbSl YYCHUYECKUE,
I1K c Beixogom B cetb MHTEpHET
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